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? s tumor (w) necrosis (w) factor 



444178 TUMOR 
118281 NECROSIS 
504093 FACTOR 
SI 44445 TUMOR (W) NECROSIS (W) FACTOR 
? s si and hepatitis 



44445 Si 

99406 HEPATITIS 

52 567 SI AND HEPATITIS 
s etanercept or infliximab 

14 6 ETANERCEPT 

217 INFLIXIMAB 

53 314 ETANERCEPT OR INFLIXIMAB 
s s2 and s3 



567 S2 
314 S3 

54 0, S2 AND S3 
? s s2 and antagonist? 

567 S2 

398986 ANTAGONIST? 

55 56 S2 AND ANTAGONIST? 
? t sS/6/1-56 



5/6/1 

12604908 21548474 PMID: 11689884 

Inhibition of matrix metalloproteinases blocks lethal hepatitis and 
apoptosis induced by tumor necrosis factor and allows safe antitumor 
therapy. 
Nov 2001 



5/6/2 

11664729 21417321 PMID: 11526540 

Low-molecular-weight hyaluronic acid induces nuclear f actor-kappaB-depend 
ent resistance against tumor necrosis factor alpha-mediated liver injury in 
mice . 
Sep 2001 

5/6/3 

11571988 21200200 PMID: 11305608 

Possible changes in expression of chemotaxin LECT2 mRNA in mouse liver 
after concanavalin A- induced hepatic injury. 
Apr 2001 

5/6/4 

11468321 21301729 PMID': 11408521 

In vivo inhibition of Fas ligand-mediated killing by TR6, a Fas ligand 
decoy receptor. 
Jul 2001 



5/6/5 

11282555 21189625 PMID: 11292610 

Diphenyleneiodonium sulfate, an NADPH oxidase inhibitor, prevents early 
alcohol-induced liver injury in the rat. 
May 2001 



5/6/6 

11141022 21127349 PMID: 11222103 

Analyzing the mechanisms of interf eron-induced apoptosis using CrmA and 
hepatitis C virus NS 5 A . 
Mar 1 2001 



5/6/7 

10964576 20494658 PMID: 11041260 

Hepatoprotection by human epidermal growth factor (hEGF) against 
experimental hepatitis induced by D-galactosamine (D-galN) or 
D-GalN/lipopolysaccharide . 
Oct 2000 



5/6/8 



10904269 20565040 PMID: 11112361 

A broad-spectrum caspase inhibitor blocks concanavalin A-induced 
hepatitis in mice. 
Dec 2000 

5/6/9 

10896745 20443582 PMID: 10990175 

Update in Sjogren syndrome. 
Sep 2000 

5/6/10 

10809829 99430058 PMID: 10498828 

Enhancement-, by gal act os amine of lipopolysaccharide (LPS) -induced tumour 
necrosis factor production and lethality: its suppression by LPS 
pretreatment . 
Sep 1999 

5/6/11 

10657840 20319251 PMID: 10861114 

[Effect of anti-endotoxin therapy on vaso-active substances in 
decompensated liver cirrhosis] 
Apr 2000 

5/6/12 

10533547 20141229 PMID: 10675538 

Tumor necrosis factor-induced lethal hepatitis: pharmacological 
intervention with verapamil, tannic acid, picotamide and K76COOH. 
Feb 11 2000 



5/6/13 

10483381 20122340 PMID: 10655263 

Galectin-1 exerts immunomodulatory and protective effects on concanavalin 
A-induced hepatitis in mice. 
Feb 2000 

5/6/14 

10483245 20115515 PMID: 10648469 

NO-aspirin protects from T cell-mediated liver injury by inhibiting 
caspase-dependent processing of Thl-like cytokines. 
Feb 2000 



5/6/15 

10402032 20021815 PMID: 10553044 

Activation of caspases in lethal experimental hepatitis and prevention by 
acute phase proteins . 
Nov 15 1999 



5/6/16 

10382072 99413951 PMID: 10484397 

Differential protective effects of Bcl-xL and Bcl-2 on apoptotic liver 
injury in transgenic mice. 
Sep 1999 



5/6/17 

10335819 99176902 PMID: 10079016 

Prevention by rolipram of concanavalin A-induced T-cell-dependent 
hepatitis in mice. 
Feb 19 1999 



5/6/18 

10301760 98217202 PMID: 9558119 

Disparate roles for TNF-alpha and Fas ligand in concanavalin A-induced 
hepatitis . 
Apr 15 1998 

5/6/19 

10288539 99428427 PMID: 10498633 

Frequency and nature of cytokine gene polymorphisms in type 1 autoimmune 
hepatitis . 
Oct 1999 



5/6/20 

10248456 99384302 PMID: 10454581 

Direct association and nuclear import of the hepatitis B virus X protein 
with the NF-kappaB inhibitor IkappaBalpha . 
Sep 1999 



5/6/21 

10205252 99345161 PMID: 10418820 

Acetaldehyde prevents nuclear factor-kappa B activation and hepatic 
inflammation in ethanol-fed rats. 
Jul 1999 

5/6/22 

10157545 99278290 PMID: 10347118 

Prevention of lethal acute hepatic failure by antimacrophage migration 
inhibitory factor antibody in mice treated with bacille Calmette-Guerin and 
lipopolysaccharide . 
Jun 1999 

5/6/23 

10115612 99210379 PMID: 10194182 

LPS challenge in D-galactosamine-sensitized mice accounts for 
caspase-dependent fulminant hepatitis, not for septic shock. 
Apr 1999 

5/6/24 

10012574 99113770 PMID: 9916732 

Alleviation of lipopolysaccharide-induced acute liver injury in 
Propionibacterium acnes-primed IFN-gamma-def icient mice by a concomitant 
reduction of TNF-alpha, IL-12, and IL-18 production. 
Jan 15 1999 

5/6/25 

09981864 99057893 PMID: 9837909 

The hepatitis B virus HBx protein inhibits caspase 3 activity. 
Dec 11 1998 

5/6/26 

09963260 98394628 PMID: 9727645 

Tumor necrosis factor and alcoholic liver disease. 
Aug 1998 

5/6/27 

09916506 98439620 PMID: 9768684 

Change of peripheral levels of pituitary hormones and cytokines after 
injection of interferon (IFN)-beta in patients with chronic hepatitis C. 
Oct 1998 

5/6/28 

09864590 98359682 PMID: 9696493 

Pentoxifylline prevents concanavalin A-induced hepatitis by reducing 
tumor necrosis factor alpha levels and inhibiting adhesion of T lymphocytes 
to extracellular matrix. 
Jul 1998 

5/6/29 

09659952 98113191 PMID: 9442069 

Inhibition of tumor necrosis factor (TNF-alpha) -mediated apoptosis by 
hepatitis C virus core protein. 
Jan 23 1998 

5/6/30 

09590973 97434732 PMID: 9288600 

Interleukin-1 receptor antagonist plasma concentration is specifically 
increased by alpha-2A-interf eron treatment. 
Aug 1997 

5/6/31 

09555980 97372490 PMID: 9228717 

Increased in vitro immunosuppressive action of anti-CMV and anti-HBs 
intravenous immunoglobulins due to higher amounts of interf eron-gamma 
specific neutralizing antibodies. 
1997 

5/6/32 

09553238 97370103 PMID: 9226479 

Vesnarinone inhibits immune -mediated but not Fas (CD95) agonist-mediated 
hepatic injury. 
Jan 1997 

5/6/33 

09456098 97131716 PMID: 8977217 



Involvement of 2 6-kDa cell-associated TNF-alpha in experimental hepatitis 
and exacerbation of liver injury with a matrix metalloproteinase inhibitor. 
Jan 1 1997 



5/6/34 

09401826 97244064 PMID: 9088875 

Efficacy of a selective histamine H2 receptor agonist, dimaprit, in 
experimental models of endotoxin shock and hepatitis in mice. 
Mar 12 1997 



5/6/35 

09352147 97329244 PMID: 9185757 

Production and role of interleukin-10 in concanavalin A-induced hepatitis 
in mice . 
Jun 1997 



5/6/36 

09243917 97083597 PMID: 8929555 

Endotoxin-inducible granulocyte-mediated hepatocytotoxicity requires 
adhesion and serine protease release. 
Nov 1996 



5/6/37 

09204033 97014125 PMID: 8860960 

Protective effect of celosian, an acidic polysaccharide, on chemically 
and immunologically induced liver injuries. 
Apr 1996 



5/6/38 

09089389 96260996 PMID: 8992608 

Histopathology of acetaminophen- induced liver changes: role of 
interleukin 1 alpha and tumor necrosis factor alpha. 
Mar-Apr 1996 



5/6/39 

08927895 96243186 PMID: 8675184 

Critical involvement of interferon gamma in the pathogenesis of T-cell 
activation-associated hepatitis and regulatory mechanisms of interleukin- 6 
for the manifestations of hepatitis. 
Jun 1996 



5/6/40 

08846777 96212832 PMID: 8625746 

Role of platelet-activating factor in pathogenesis of 

galactosamine-lipopolysaccharide-induced liver injury. 
May 1996 

5/6/41 

08763807 95111127 PMID: 7811997 

Interf eron-alpha induces circulating tumor necrosis factor receptor p55 
in humans . 
Jan 15 1995 



5/6/42 

08560308 95341179 PMID: 7616110 

Preparation of specific antibodies against murine IL-lra and the 
establishment of IL-lra as an endogenous regulator of bacteria-induced 
fulminant hepatitis in mice. 
Jul 1995 



5/6/43 

08495975 95237290 PMID: 7720792 

Tunicamycin potently inhibits tumor necrosis factor-induced hepatocyte 
apoptosis . 
Jan 13 1995 



5/6/44 

08318368 95109670 PMID: 7810656 

Interleukin- 6 inhibits hepatocyte taurocholate uptake and 

sodium- potassium- adenosinetriphosphatase activity. 
Dec 1994 



5/6/45 

08250328 95008348 PMID: 7923888 

Circulating proinflammatory cytokines (IL-1 beta, TNF-alpha, and IL-6) 

and IL-1 receptor antagonist (IL-IRa) in fulminant hepatic failure and 



acute hepatitis. 
Oct 1994 

5/6/46 

08242388 94380096 PMID: 8093093 

Protection by sinomenine against endotoxin- induced fulminant hepatitis in 
galactosamine-sensitized mice. 
Aug 30 1994 

5/6/47 

08075562 93319538 PMID: 8392340 

Protection by phosphodiesterase inhibitors against endotoxin- induced 
liver injury in galactosamine-sensitized mice. 
Jun 22 1993 

5/6/48 

08072996 93252184 PMID: 8387437 

Effects of cytokines on HLA class I antigen expression on Huh6 and HB611 
cells . 
Apr 1993 

5/6/49 

07967631 94072001 PMID: 8250973 

Suppression of lipopolysaccharide-induced fulminant hepatitis and tumor 
necrosis factor production by bisbenzylisoquinoline alkaloids in bacillus 
Calmette-Guerin-treated mice. 
Nov 17 1993 

5/6/50 

07947274 94041198 PMID: 8225219 

Circulating interleukin-1 and tumor necrosis factor antagonists in liver 
disease . 
Nov 1993 

5/6/51 

07836476 92009022 PMID: 1916153 

Significance of tumor necrosis factor (TNF) and interleukin-1 (IL-1) in 
the pathogenesis of fulminant hepatitis: possible involvement of serine 
protease in TNF-mediated liver injury. 
Aug 1991 

5/6/52 

07823497 91025122 PMID: 2222515 

In vivo evidence for protease-catalysed mechanism providing bioactive 
tumor necrosis factor alpha. 
Oct 1 1990 

5/6/53 

07718263 93114373 PMID: 1335420 

Protective effects of E3330, a novel quinone derivative, on 
galactos amine /tumor necrosis factor-alpha-induced hepatitis in mice. 
Dec 8 1992 

5/6/54 

07674468 93113428 PMID: 1472981 

Ornithine and histidine decarboxylase activities in mice sensitized to 
endotoxin, interleukin-1 or tumour necrosis factor by D-galactosamine . 
Nov 1992 

5/6/55 

07145507 94013465 PMID: 8408620 

Cultured human liver fat-storing cells produce monocyte chemotactic 
protein-1. Regulation by proinflammatory cytokines. 
Oct 1993 

5/6/56 

05555467 89134308 PMID: 2465008 

Tumor necrosis factor is a terminal mediator in 

galactosamine/endotoxin-induced hepatitis in mice. 
Feb 15 1989 

? t sS/9/6, 12, 19,26,29 



5/9/6 

DIALOG (R) File 155 : MEDLINE (R) 



11141022 21127349 PMID: 11222103 

Analyzing the mechanisms of interf eron-induced apoptosis using CrmA and 
hepatitis C virus NS5A. 

Ezelle HJ; Balachandran S; Sicheri F; Polyak SJ; Barber GN 

Department of Microbiology and Immunology, University of Miami School of 
Medicine, Miami, Florida 33136, USA. 

Virology (United States) Mar 1 2001, 281 (1) pl24-37, ISSN 
0042-6822 Journal Code: XEA 

Languages: ENGLISH 

Document type: Journal Article 

Record type: Completed 

Subfile: INDEX MEDICUS 

The dsRNA-dependent protein kinase, PKR, is a key component of interferon 
(IFN) -mediated anti-viral action and is frequently inhibited by many 
viruses following infection of the cell. Recently, we have demonstrated 
that IFN and PKR can sensitize cells to apoptosis predominantly through the 
FADD/caspase-8 pathway (S. Balachandran, P. C. Roberts, T. Kipperman, K. N. 
Bhalla, R. W. Compans , D. R. Archer, and G. N. Barber. (2000b) J. Virol. 
74, 1513-1523) . Given these findings, it is thus plausible that rather than 
specifically target IFN- inducible genes such as PKR, viruses could also 
subvert the mechanisms of IFN action, in part, at locations that could 
block the apoptotic cascade. To explore this possibility, we analyzed 
whether the poxvirus caspase-8 inhibitor, CrmA, was able to inhibit IFN or 
PKR/dsRNA-mediated apoptosis. Our findings indicated that CrmA could indeed 
inhibit apoptosis induced by both viral infection and dsRNA without 
blocking PKR activity or inhibiting IFN signaling. In contrast HCV-encoded 
NS5A, a putative inhibitor of PKR, did not appear to inhibit cell death 
mediated by a number of apoptotic stimuli, including IFN, TRAIL, and 
etoposide. Our data imply that viral-encoded inhibitors of apoptosis, such 
as CrmA, can block the innate arms of the immune response, including 
IFN-mediated apoptosis, and therefore potentially constitute an alternative 
family of inhibitors of IFN action in the cell. Copyright 2001 Academic 
Press . 

Tags : Human 

Descriptors: * Apoptosis — drug effects — DE; ^Hepatitis C-Like Viruses; 
^Interferons — pharmacology- -PD; *Serpins--metabolism--ME; *Viral Nonstructu 
ral Proteins — metabolism — ME; Amino Acid Substitution; Antigens, CD95 
— metabolism--ME; Blotting, Western; Carrier Proteins—physiology — PH; 
Caspases — antagonists and inhibitors--AI ; Caspases--metabolism — ME; 
Cysteine Proteinase Inhibitors — metabolism--ME; Doxycycline — pharmacology 
--PD; Etoposide — pharmacology — PD; Gene Expression — drug effects--DE; Hela 
Cells; Interferons — antagonists and inhibitors--AI ; Kinetics; Membrane 
Glycoproteins — pharmacology — PD; Oligonucleotide Array Sequence Analysis; 
Phosphorylation; RNA, Double-Stranded--pharmacology — PD; Signal 

Transduction--drug effects — DE; Tetracycline--pharmacology — PD; Tumor 
Necrosis Factor- -pharmacology — PD; Vesicular Stomatitis-Indiana Virus 
— physiology--PH; eIF-2 Kinase — antagonists and inhibitors — AI; eIF-2 
Kinase- -metabolism- -ME 

CAS Registry No.: 0 (Antigens, CD95) ; 0 (Carrier Proteins); 0 
(Cysteine Proteinase Inhibitors) ; 0 (MORT1 protein) ; 0 (Membrane 
Glycoproteins); 0 (NS-5 protein, hepatitis C virus); 0 (RNA, 

Double-Stranded); 0 (Serpins) ; 0 (TNF-related apoptosis-inducing ligand) 
; 0 (Tumor Necrosis Factor) ; 0 (Viral Nonstructural Proteins) ; 
33419-42-0 (Etoposide); 564-25-0 (Doxycycline); 60-54-8 (Tetracycline) 
9008-11-1 (Interferons) ; 96282-35-8 (interleukin-lbeta-converting 
enzyme inhibitor) 

Enzyme No.: EC 2.7.10.- (eIF-2 Kinase); EC 3.4.22.- (Caspases); EC 
3.4.22.- (caspase 8) 

Record Date Created: 20010306 

5/9/12 

DIALOG (R) File 155 : MEDLINE (R) 

10533547 20141229 PMID: 10675538 

Tumor necrosis factor-induced lethal hepatitis: pharmacological 
intervention with verapamil, tannic acid, picotamide and K76COOH. 

Van Molle W; Vanden Berghe J; Brouckaert P; Libert C 

Department of Molecular Biology, Flanders Interuniversity Institute for 
Biotechnology, University of Gent, K.L. Ledeganckstraat 35, B-9000, Gent, 
Belgium. 

FEBS letters (NETHERLANDS) Feb 11 2000, 467 (2-3) p201-5, ISSN 
0014-5793 Journal Code: EUH 
Languages : ENGLISH 
Document type: Journal Article 
Record type: Completed 
Subfile: INDEX MEDICUS 



Tumor necrosis factor (TNF) induces hepatitis when injected in human 
beings or in rodents. The molecular mechanism by which TNF induces hepatic 
distress remains largely unknown, although induction of apoptosis of 
hepatocytes appears to be an essential step. In order to increase the 
therapeutic value of TNF, we have studied the protective activity of 
several molecules and found that four chemically totally different 
substances confer significant protection in the model of TNF- induced lethal 
hepatitis in mice sensitized with D- (+) -galactosamine (GalN) , but not in 
mice sensitized with actinomycin-D (ActD) or against anti-Fas-induced 
lethal hepatitis. Verapamil, a calcium- channel blocker, tannic acid, 
picotamide, a thromboxane A (2) receptor antagonist, and K76COOH, an 
inhibitor, amongst others, of complement, protected significantly against 
induction of lethality, release of the liver-specific enzyme alanine 
aminotransferase (ALT) and induction of apoptosis in the liver after 
TNF/GalN, except for K76COOH, which paradoxically increased ALT values 
after challenge, and which also protected against TNF/GalN in 
complement -deficient mice. The data suggest that activation of platelets 
and neutrophils, as well as induction of inflammation occur in the TNF/GalN 
model, but not in the TNF/ActD or anti-Fas models, in which direct 
induction of apoptosis of hepatocytes may be more relevant. The protective 
activity of the drugs may lead to an increase in therapeutic value of TNF. 

Tags: Animal; Support, Non-U. S. Gov't 

Descriptors: *Hepatitis, Toxic--drug therapy — DT; *Phthalic Acids 
— pharmacology- -PD; *Sesquiterpenes--pharmacology--PD; *Tannic Acid 
— pharmacology — PD; *Tumor Necrosis Factor--toxicity--TO; ^Verapamil 
— pharmacology — PD; Alanine Transaminase — blood — BL; Apoptosis; Astringents 
--pharmacology — PD; Complement Inactivators--pharmacology--PD; Dactinomycin 
--administration and dosage--AD; Disease Models, Animal; Galactosamine 
— administration and dosage — AD; Hepatitis, Toxic — blood — BL; Hepatitis, 
Toxic--etiology — ET; Liver--drug effects--DE; Liver — pathology- -PA; Mice; 
Mice, Inbred C57BL; Mice, Inbred DBA; Platelet Aggregation Inhibitors 
— pharmacology- -PD; Tumor Necrosis Factor--administration and dosage--AD 

CAS Registry No.: 0 (Astringents); 0 (Complement Inactivators) ; 0 
(Phthalic Acids) ; 0 (Platelet Aggregation Inhibitors) ; 0 

(Sesquiterpenes) ; 0 (Tannic Acid) ; 0 (Tumor Necrosis Factor) ; 

32828-81-2 (picotamide) ; 50-76-0 (Dactinomycin) ; 52-53-9 (Verapamil) ; 
71117-22-1 (K 76 carboxylic acid); 7535-00-4 (Galactosamine) 

Enzyme No.: EC 2.6.1.2 (Alanine Transaminase) 

Record Date Created: 20000331 

5/9/19 

DIALOG (R) File 155 :MEDLINE (R) 

10288539 99428427 PMID: 10498633 

Frequency and nature of cytokine gene polymorphisms in type 1 autoimmune 
hepatitis . 

Cookson S; Constantini PK; Clare M; Underhill JA; Bernal W; Czaja AJ; 
Donaldson PT 

Institute of Liver Studies, King's College Hospital, London, UK. 
Hepatology (UNITED STATES) Oct 1999, 30 (4) p851-6, ISSN 0270-9139 
Journal Code: GBZ 
Languages: ENGLISH 
Document type: Journal Article 
Record type: Completed 
Subfile: INDEX MEDICUS 

Genetic involvement in type 1 autoimmune hepatitis (AIH) is indicated by 
a marked female preponderance and strong, well-established, human leukocyte 
antigen (HLA) associations. These associations, however, are not universal 
and a number of genes outside the major histocompatibility complex may also 
play a role in susceptibility to type 1 AIH. Prime candidates at present 
are those polymorphic genes encoding the proinflammatory and 
immunoregulatory cytokines. The aim of this study was to investigate, for 
the first time, 2 members of the interleukin-1 (IL-1) family (IL-1B and 
IL-1RN) , 3 polymorphic sites in the interleukin-10 (IL-10) gene promoter 
(positions -1082, -819, and -592), and 2 polymorphisms in the tumor 
necrosis factor-alpha (TNF-alpha) promoter (positions -308 and -238) in 
type 1 AIH. The study was performed on 2 independently collected DNA banks, 
each with appropriate controls, and throughout the analysis associations 
described in the first set were confirmed in the second set. Standard 
polymerase chain reaction (PCR) -based genotyping techniques were used. 
Overall there were no significant differences in the distributions of the 
IL-1B and IL-10 alleles, genotypes, or haplotypes in either study set. In 
contrast we report a significant association between type 1 AIH and TNF* 2 
(first set: 34% of controls vs. 49% of patients, Pc =.014 and second set: 
26% vs. 56%, P =.00008). However, TNF* 2 is found in strong linkage 
disequilibrium with the HLA A1-B8-DR3 haplotype and stratification analysis 



(NF-kappa B) ; 0 (Tumor Necrosis Factor) ; 53-03-2 (Prednisone) ; 
59122-4 6-2 (Misoprostol) 

Record Date Created: 19981216 

5/9/29 

DIALOG (R) File 155 : MEDLINE (R) 

09659952 98113191 PMID: 9442069 

Inhibition of tumor necrosis factor (TNF-alpha) -mediated apoptosis by 
hepatitis C virus core protein. 

Ray RB; Meyer K; Steele R; Shrivastava A; Aggarwal BB; Ray R 

Division of Infectious Diseases and Immunology, Saint Louis University, 
Missouri 63110, USA. 

Journal of biological chemistry (UNITED STATES) Jan 23 1998, 273 (4) 
p2256-9, ISSN 0021-9258 Journal Code: HIV 

Contract/Grant No.: AI-45250, AI, NIAID; CA52799, CA, NCI 

Languages: ENGLISH 

Document type: Journal Article 

Record type: Completed 

Subfile: INDEX MEDICUS 

Hepatitis C virus (HCV) putative core protein has displayed many 
intriguing biological properties. Since tumor necrosis factor (TNF) plays 
an important role in controlling viral infection, in this study the effect 
of the core protein was investigated on the TNF-alpha induced apoptosis of 
human breast carcinoma cells (MCF7) . HCV core protein when expressed 
inhibited TNF- alpha- induced apoptotic cell death unlike the control MCF7 
cells, as determined by cell viability and DNA fragmentation analysis. 
Additionally, HCV core protein blocked the TNF-induced proteolytic cleavage 
of the death substrate poly (ADP-ribose) polymerase from its native 116-kDa 
protein to the characteristic 85-kDa polypeptide. Results from this study 
suggest that the HCV core protein plays a role in the inhibition of 
TNF-alpha-mediated cell death. Thus, the ability of core protein to inhibit 
the TNF-mediated apoptotic signaling pathway may provide a selective 
advantage for HCV replication, allowing for evasion of host antiviral 
defense mechanisms. 
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This review describes the pharmacokinetics of the major drugs used for 
the treatment of inflammatory bowel disease. This information can be 
helpful for the selection of a particular agent and offers guidance for 
effective and well tolerated regimens . The corticosteroids have a short 
elimination half -life (tl/2beta) of 1.5 to 4 hours, but their biological 
half -lives are much longer (12 to 36 hours) . Most are moderate or high 
clearance drugs that are hepatically eliminated, primarily by cytochrome 
P450 (CYP) 3A4-mediated metabolism. Prednisone and budesonide undergo 
presystemic elimination. Any disease state or comedication affecting CYP3A4 
activity should be taken into account when prescribing corticosteroids. 
Depending on the preparation used, 10 to 50% of an oral or rectal dose of 
mesalazine is absorbed. Rapid acetylation in the intestinal wall and liver 
(tl/2beta 0.5 to 2 hours) and transport probably by P-glycoprotein affect 
mucosal concentrations of mesalazine, which apparently determine clinical 
response. Any clinical condition influencing the release and topical 
availability of mesalazine might modify its therapeutic potential. 
Metronidazole has high (approximately 90%) oral bioavailability, with 
hepatic elimination characterised by a tl/2beta of 6 to 10 hours and a 
total clearance of about 4 L/h/kg. Ciprofloxacin is largely excreted 
unchanged both renally (about 45% of dose) and extrarenally (25%), with a 
relatively short tl/2beta (3.5 to 7 hours). Thus, renal function affects 
the systemic availability of ciprofloxacin. Both mercaptopurine and its 
prodrug azathioprine are metabolised to active compounds ( 6-thioguanine 
nucleotides; 6-TGN) by hypoxanthine- guanine phosphoribosyltransf erase and 
to inactive metabolites by the polymorphically expressed thiopurine 
S-methyltransf erase (TPMT) and xanthine oxidase. Patients with low TPMT 
activity have a higher risk of developing haemopoietic toxicity. Both 
mercaptopurine and azathioprine have a short tl/2beta (1 to 2 hours) , but 
the tl/2beta of 6-TGN ranges from 3 to 13 days. Therapeutic response seems 
to be related to 6-TGN concentration. Almost complete bioavailability has 
been observed after intramuscular and subcutaneous administration of 
methotrexate, which is predominantly (85%) excreted as unchanged drug with 
a tl/2beta of up to 50 hours. Thus, renal function is the major determinant 
for disposition of methotrexate. Cyclosporin is slowly and incompletely 
absorbed. It is extensively metabolised by CYP3A4/5 in the liver and 
intestine (median tl/2beta and clearance 7.9 hours and 0.46 L/h/kg, 
respectively) , and inhibitors and inducers of CYP3A4 can modify response 
and toxicity. Infliximab is predominantly distributed to the vascular 
compartment and eliminated with a tl/2beta between 10 and 14 days. No 
accumulation was observed when it was administered at intervals of 4 or 8 
weeks . Methotrexate may reduce the clearance of infliximab from serum. 
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Acute graf t-versus-host disease (aGVHD) is a serious complication of 
allogeneic peripheral blood stem cell transplantation (PBSCT) . Patients 
with severe aGVHD not responding to treatment with steroids have a poor 
prognosis. We treated four patients with severe aGVHD refractory to 
steroids with infliximab, a chimeric human/mouse antiTNFalpha antibody. 
Patients (CML 2, MM 1, AML 1) developed grade III-IV GVHD at a median of 34 
days (range 15-76) after myeloablative PBSCT (two) , donor lymphocyte 
infusion for relapsed CML (one) or non-myeloablative PBSCT (one) , 
respectively. All patients had severe intestinal involvement in addition to 
skin and/or liver disease and had received treatment with high-dose 
steroids (four) for a median of 11 days (range 5-17) in addition to CsA 
(four) and MMF (three) . Infliximab (10 mg/kg) was given once a week until 
clinical improvement. In three of four patients a complete resolution of 
diarrhea and significant improvement of skin and liver disease were 
observed. Two patients received one, one patient two and one patient three 
infliximab infusions. At present two patients are alive >200 days after 
therapy, one with limited cGVHD. Two patients died, one of progressive 
malignant disease without GVHD and one of refractory GVHD. Infliximab is 
apparently an active drug for the treatment of aGVHD. 
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This review describes the pharmacokinetics of the major drugs used for 
the treatment of inflammatory bowel disease. This information can be 
helpful for the selection of a particular agent and offers guidance for 
effective and well tolerated regimens. The corticosteroids have a short 
elimination half-life (tl/2beta) of 1.5 to 4 hours, but their biological 
half-lives are much longer (12 to 36 hours) . Most are moderate or high 
clearance drugs that are hepatically eliminated, primarily by cytochrome 
P450 (CYP) 3A4-mediated metabolism. Prednisone and budesonide undergo 
presystemic elimination. Any disease state or comedication affecting CYP3A4 
activity should be taken into account when prescribing corticosteroids. 
Depending on the preparation used, 10 to 50% of an oral or rectal dose of 
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Infliximab, a novel therapy for Crohn disease, has been shown to be both 
safe and effective. We describe a 44-year-old woman with Crohn disease who 
developed jaundice after an infusion of infliximab. Multiple investigations 
were undertaken, cholestatic liver disease was diagnosed, and her condition 
improved with supportive therapy. Although likely a rare adverse event, 
cholestatic liver injury should be considered in patients presenting with 
jaundice who have received infliximab therapy. 
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Interferons (IFNs) are now in use worldwide for the treatment of chronic 
viral hepatitis. Unfortunately, various side effects of IFNs have been 
reported. Because cytokines, which include IFNs, can affect endocrine 
function, endocrinological abnormalities are sometimes observed in patients 
treated with IFNs. We examined the effects of IFN-beta on peripheral levels 
of pituitary and adrenal hormones and cytokines. Six million international 
units of IFN-beta dissolved in glucose solution was injected for 30 min. As 
a control study, glucose solution without IFN-beta was injected. Pituitary 
hormones (ACTH, GH, TSH, prolactin (PRL) , LH, FSH, and arginine-vasopressin 
(AVP) ) , Cortisol, and cytokines such as interleukin (IL)-l, IL-6, tumor 
necrosis factor-alpha (TNF) , and interleukin-1 receptor antagonist (IL-lra) 
were measured before and after IFN-beta injection. The study was carried 
out on 14 patients with chronic hepatitis type C who were under treatment 
with IFN-beta. All studies were performed when the patients were afebrile. 
None of the patients had any endocrine or autoimmune diseases . Plasma ACTH 
levels increased significantly at 60-12 0 min after IFN-beta injection 
compared with the levels before IFN-beta injection and in the control study 
using glucose injection. Plasma Cortisol levels increased after IFN-beta 
injection, in parallel with plasma ACTH elevation. Serum GH levels 
increased significantly at 120 min after IFN-beta injection. All the 
increased hormones including ACTH, Cortisol, and GH, were decreased at the 
end of the study-180 min after IFN-beta injection. Serum levels of TSH, 
PRL, LH, FSH, and AVP were not changed significantly by IFN-beta injection. 
Plasma IL-1 and TNF levels did not change after IFN-beta injection, while 
IL-6 and IL-lra were elevated significantly. The increases in IL-6 and 
IL-lra were gradual, reaching their peak levels at 180 min after IFN-beta 
injection. However there were no correlations between the hormones measured 
in this study and the levels of IL-6 or IL-lra. It would seem that IFN-beta 
has direct or indirect stimulatory effects for ACTH and GH without 
mediation of the cytokines. These in vivo results are important for 
investigating the relationship between endocrine and cytokine systems in 
humans . 
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Many of the biological activities of cytokines are similar to clinical 
manifestations and abnormalities of laboratory parameters observed in 
chronic liver diseases (CLD) . Evidence of impaired cytokine synthesis in 
CLD comes from studies of serum or plasma levels, supernatants of 
peripheral blood mononuclear cells stimulated with various agents and from 
studying cytokine expression locally in the liver. Circulating levels of 
several cytokine-regulated molecules such as neopterin, soluble IL-2 
receptor, adhesion molecules, and metabolites of the nitric oxide pathway 
are elevated in patients with CLD. Thus inhibition of cytokine synthesis or 
modulation of their activity could provide not only important information 
about their pathophysiologic relevance but also have a profound impact on 
disease progression in CLD. These studies will also show whether prolonged 
anti-cytokine treatment with interleukin-1- or tumor necrosis 
factor-inhibitors interferes with host defense mechanism. (67 Ref s . ) 
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Accumulating evidence implicates tumor necrosis factor (TNF) and Fas 
systems in liver injury, although the interaction between these two systems 
remains to be investigated. In this study, we examined Propionibacterium 
acnes-primed TNF receptor p55-def icient (TNFRp55-/-) or Fas-deficient 
MRL/MpJ Lpr/Lpr mice challenged with lipopolysaccharide (LPS) . Priming with 
P. acnes caused mononuclear cell infiltration into the hepatic lobules and 
granuloma formation in the livers of TNFRp55 wild-type mice. Subsequent LPS 
challenge caused massive liver injury and a marked increase in transaminase 
levels, leading to acute lethality in control wild-type mice. In contrast, 
the same treatment caused few pathological changes in livers of TNFRp55-/- 
mice, and all animals survived. P. acnes and subsequent LPS challenge 
induced granuloma formation and apoptotic changes, respectively, in livers 
of MRL/MpJ Lpr/Lpr mice. However, liver injury was 50% of that in control 
MRL/MpJ +/+ mice, suggesting some role of the Fas-Fas ligand system in this 
liver injury model. On the other hand, an agonistic anti-Fas antibody 
caused massive apoptosis and hemorrhagic changes of the liver without any 
priming with P. acnes, leading to death in both TNFRp55-/- and control 
wild- type mice. These results suggest that TNFRp55 but not Fas was involved 
in P. acnes-induced granuloma formation as well as subsequent LPS-induced 
liver injury and that TNFRp55 and Fas independently induced apoptosis of 
hepatocytes in vivo. 
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The roles of the inflammatory cytokines tumour necrosis factor-alpha 
( TNF- alpha ) , interleukin-1 (IL-1) and IL-12, in murine cytomegalovirus 
(MCMV) disease were investigated in susceptible BALB/c and resistant 
C57BL/6 mice. MCMV infection induced IL-1 and TNF-alpha production by 
peritoneal cells from BALB/c mice, as demonstrated previously in C57BL/6 
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Tumor necrosis factor receptor knockout (TNFR KO) mice were used to 
examine the role of tumor necrosis factor-alpha (TNFalpha) signaling during 
acute hepatotoxicant exposure. Mice were exposed intraperitoneally (ip) to 
either vehicle, phosphate-buffered saline (PBS) , or dimethylnitros amine 
(DMN, 100 mg/kg) for 24 h. Histological evaluation showed that DMN-treated 
TNFR- 2 KO mice had increased liver damage compared to wild type (WT) , 
TNFR- 1 KO, or TNFR double KO (DKO) mice. Also, 3 of 8 TNFR- 2 KO mice died 
following DMN treatment, suggesting that hepatic TNFR- 2 signaling produces 
protective responses that counteract TNFR-l-mediated damage. DMN-induced 
cellular infiltration was absent in TNFR-l-def icient mice, indicating that 
infiltrating cells do not exacerbate acute hepatotoxic events. In separate 
experiments, mice were exposed ip to either DMN (5.0 or 100 mg/kg), carbon 
tetrachloride (CC14, 0.3 or 1.0 ml/kg), or corresponding PBS/corn oil 
controls for 6 or 24 h to compare the hepatic mRNA expression of cytokine- 
and apoptotic-associated genes. Following 24 h of DMN (100 mg/kg) or 6-24 h 
of CC14 treatment, hepatic transcripts for TNFalpha, interferon 
(IFN) -gamma, IL (interleukin) -1RI , and transforming growth factor 
(TGF) -betaRII were induced. Hepatotoxicant-treated WT and TNFR DKO mice 
induced liver transcripts for the pro- and anti-apoptotic genes, Bax and 
Bcl-X(L), respectively, indicating TNF- independent gene activation. The 
anti-apoptotic gene, Bfl-1, was highly expressed in CC14-treated, 
TNFR-positive strains, but minimally expressed in TNFR DKO mice, suggesting 
that hepatic Bfl-1 is TNF-regulated. Taken together, these data show that 
acute hepatotoxicant exposure is followed by upregulation of liver 
cytokine, cytokine receptor, and apoptotic transcripts, and that TNFalpha 
regulates various aspects of liver inflammation and injury in a 
TNFR-specif ic fashion. 
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BACKGROUND /AIMS : Concanavalin A activates T lymphocytes and causes T 
cell-mediated hepatic injury in mice. Tumor necrosis factor alpha is a 
critical mediator in this experimental model. T-cell-mediated liver injury 
involves the migration of immune cells, notably CD4+ T lymphocytes, into 



inflammation in the liver. It is also suggested that both cytokines may be 
related to the development of HCC. 
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TNF-alpha is a pleiotropic cytokine that exists both as a 2 6-kDa 
cell-associated and a 17-kDa soluble form. Recently, a class of matrix 
metalloproteinase inhibitors has been identified that can prevent the 
processing by TNF convertase of 2 6-kDa TNF-alpha to its 17-kDa form and can 
reduce mortality from normally lethal doses of D-galactosamine plus LPS 
(D-GalN/LPS) . Here we report that a matrix metalloproteinase inhibitor, 
GM-6001, improves survival but does not protect against liver injury from 
D-GalN/LPS-induced shock in the mouse. In Con A-induced hepatitis, GM-6001 
actually exacerbates hepatocellular necrosis and apoptosis despite greater 
than 90% reduction in plasma TNF-alpha concentrations. Treatment with 
GM-6001 also has minimal effect on the concentration of membrane-associated 
TNF-alpha in the livers of animals with Con A induced hepatitis . In 
contrast, a TNF binding protein (TNF-bp) , which neutralizes both 
membrane-associated and soluble TNF-alpha, prevents D-GalN/LPS- and Con 
A-induced hepatitis. Our studies suggest that cell-associated TNF-alpha 
plays a role in the hepatocellular necrosis and apoptosis that accompany 
D-GalN/LPS- or Con A-induced hepatitis, and that matrix metalloproteinase 
inhibitors are ineffective in preventing this hepatic injury. 
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TNF-alpha is a pleiotropic cytokine that exists both as a 2 6-kDa 
cell-associated and a 17-kDa soluble form. Recently, a class of matrix 
metalloproteinase inhibitors has been identified that can prevent the 
processing by TNF convertase of 2 6-kDa TNF-alpha to its 17-kDa form and can 
reduce mortality from normally lethal doses of D-galactosamine plus LPS 
(D-GalN/LPS) . Here we report that a matrix metalloproteinase inhibitor, 
GM-6001, improves survival but does not protect against liver injury from 
D-GalN/LPS-induced shock in the mouse. In Con A-induced hepatitis, 01-6001 
actually exacerbates hepatocellular necrosis and apoptosis despite greater 
than 90% reduction in plasma TNF-alpha concentrations. Treatment with 
01-6001 also has minimal effect on the concentration of membrane-associated 
TNF-alpha in the livers of animals with Con A induced hepatitis. In 
contrast, a TNF binding protein (TNF- bp) , which neutralizes both 
membrane-associated and soluble TNF-alpha, prevents D-GalN/LPS- and Con 
A-induced hepatitis . Our studies suggest that cell-associated TNF-alpha 
plays a role in the hepatocellular necrosis and apoptosis that accompany 
D-GalN/LPS- or Con A-induced hepatitis, and that matrix metalloproteinase 
inhibitors are ineffective in preventing this hepatic injury. 
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Fulminant hepatic failure (FHF) is characterized by massive 
necroinf lammation of the liver tissue and is associated with high 
mortality. Serum concentrations of , IL-1 beta, tumour necrosis factor-alpha 
(TNF-alpha) , IL-6 and IL-1 receptor antagonist (IL-IRa) were measured in 30 
patients with FHF and in 23 patients with acute hepatitis (AH) before start 
of treatment and in 23 healthy controls. Levels of all four molecules were 
increased significantly in FHF compared with AH, in which values were 
higher than in the healthy controls. High serum levels of IL-1 beta and a 
significantly reduced ratio of IL-IRa to IL-1 beta (IL-lRa/IL-1 beta) were 
observed in FHF patients who subsequently died compared with subjects who 
survived. TNF-alpha and IL-6 concentrations were correlated with levels of 
human hepatocyte growth factor (hHGF) , an index of hepatocyte regeneration. 
Although serum cytokine levels varied considerably between patients within 
each group studied, it is suggested that the striking elevation in 
proinflammatory cytokine levels in FHF may reflect both the insufficiency 
of hepatitis virus elimination and a failure to control a vicious cytokine 
cascade leading to overwhelming hepatocyte destruction rather than 
regeneration. The high cytokine levels observed in these patients and the 
significantly elevated IL-lRa/IL-1 beta ratio in FHF patients who survived 
compared with those who did not suggest the possible therapeutic use of 
cytokine antagonists for the control of this life-threatening disease. 
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liver tissue. Pentoxifylline is a strong suppressor of tumor necrosis 
factor alpha release and prevents leukocyte adherence to vascular 
endothelium and down- regulates the expression of intercellular adhesion 
molecule-1 in monocytes. In this study, we examined the efficacy of 
pentoxifylline as a potential therapeutic compound for the treatment of 
concanavalin A hepatitis. METHODS: Balb/c mice were injected with 12 mg/kg 
concanavalin A with or without a single injection of pentoxifylline (5-300 
mg/kg) , 2 h prior to concanavalin A administration. Liver damage was 
evaluated by determining serum levels of liver enzymes and tumor necrosis 
factor alpha, and hepatic histopathology compared to mice treated with 
concanavalin A only. We also assessed the effects of pentoxifylline on the 
adhesive properties of T lymphocytes to fibronectin, as a paradigm for 
immune cell-extracellular matrix interactions required for migration. 
Pretreatment with pentoxifylline significantly reduced serum levels of 
liver enzymes (3800+/-650 vs 150+/-28 IU/1) and tumor necrosis factor alpha 
(710+/-105 vs 113+/-15 pg/ml) with no evidence of inflammation in 
histopathologic examination compared to control mice treated with 
concanavalin A. Pentoxifylline also inhibited the binding of murine T cells 
to fibronectin. All the effects of pentoxifylline were dose-dependent. 
CONCLUSIONS: These results indicate that high doses of pentoxifylline can 
prevent concanavalin A hepatitis by suppression of tumor necrosis factor 
alpha release and inhibition of T cells adhesion to extracellular matrix. 
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We previously reported that the number of TNF-alpha-producing cells was 
increased in the liver of patients with type C chronic liver disease. To 
understand further the pathophysiology of this change, we examined serum 
levels of two soluble TNF receptors, TNF-alphaRI (p55) and -alphaRII (p75) , 
and IL-10, all of which act as TNF-alpha buffer, and IL-15, a novel 
cytokine sharing many immunological activities with IL-2, using EL ISA 
methods. We studied control individuals and patients with type C chronic 
liver disease, including asymptomatic hepatitis C virus (HCV) carriers with 
persistently normal serum ALT values, and those with chronic hepatitis 
(CH) , liver cirrhosis (LC) and hepatocellular carcinoma (HCC) . Both types 
of sTNF-alphaR closely correlated with disease progression. Patients with 
LC and HCC had significantly elevated levels for s TNF-alphaRI I compared 
with the other patient groups and controls. Serum IL-10 levels were 
significantly greater in_ all chronic liver disease groups than in controls. 
With respect to IL-15, the values were high in CH, LC and HCC compared with 
those of controls . Notably, HCC patients showed highest values for both 
IL-10 and IL-15, with significant differences from the other patient 
groups. Serial determinations revealed that interferon (IFN) treatment for 
CH patients resulted in the suppression of circulating IL-10 and IL-15 
levels along with decrease in serum aminotransferase values. Both cytokines 
remained at decreased levels after cessation of therapy in patients who 
went into clinical and virological remission. On the other hand, treatment 
did not affect serum levels of sTNF-alphaRs . These findings indicate that 
serum levels of these molecules correlated with disease progress in chronic 
HCV infection, and that IL-10 and IL-15 may reflect the degree of 



over its use in a proportion of Crohn's patients with concurrent hepatitis 
C infection, since there are theoretical risks of accelerated hepatic 
decompensation due to the immunomodulatory impact of infliximab. We report 
a patient with both Crohn's disease and ongoing active hepatitis C 
infection who underwent infliximab therapy, with no worsening of his liver 

function or PCR status. - — - 
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Despite limited understanding of therapeutic aetiopathogenesis of 
ulcerative colitis and Crohn's disease, there is a strong evidence base for 
the efficacy of pharmacological and biological therapies. It is equally 
important to recognise toxicity of the medical armamentarium for 
inflammatory bowel disease (IBD) . Sulfasalazine consists of sulf apyridine 
linked to 5-aminosalicylic acid (5-ASA) via an azo bond. Common adverse 
effects related to sulf apyridine 'intolerance' include headache, nausea, 
anorexia, and malaise. Other allergic or toxic adverse effects include 
fever, rash, haemolytic anaemia, hepatitis, pancreatitis, paradoxical 
worsening of colitis, and reversible sperm abnormalities. The newer 5-ASA 
agents were developed to deliver the active ingredient of sulfasalazine 
while minimising adverse effects. Adverse effects are infrequent but may 
include nausea, dyspepsia and headache. Olsalazine may cause a secretory 
diarrhoea. Uncommon hypersensitivity reactions, including worsening of 
colitis, pancreatitis, pericarditis and nephritis, have also been reported. 
Corticosteroids are commonly prescribed for treatment of moderate to severe 
IBD. Despite short term efficacy, corticosteroids have numerous adverse 
effects that preclude their long term use. Adverse effects include acne, 
fluid retention, fat redistribution, hypertension, hyperglycaemia, 
psycho-neurological disturbances, cataracts, adrenal suppression, growth 
failure in children, and osteonecrosis. Newer corticosteroid preparations 
offer potential for targeted therapy and less corticosteroid-related 
adverse effects. Azathioprine and mercaptopurine are associated with 
pancreatitis in 3 to 15% of patients that resolves upon drug cessation. 
Bone marrow suppression is dose related and may be delayed. The adverse 
effects of methotrexate include nausea, leucopenia and, rarely, 
hypersensitivity pneumonia or hepatic fibrosis. Common adverse effects of 
cyclosporin include nephrotoxicity, hypertension, headache, gingival 
hyperplasia, hyperkalaemia, paresthesias, and tremors. These adverse 
effects usually abate with dose reduction or cessation of therapy. Seizures 
and opportunistic infections have also been reported. Antibacterials are 
commonly employed as primary therapy for Crohn's disease. Common adverse 
effects of metronidazole include nausea and a metallic taste. Peripheral 
neuropathy can occur with prolonged administration. Ciprofloxacin and other 
antibacterials may be beneficial in those intolerant to metronidazole. 
Newer immunosuppressive agents previously reserved for transplant 
recipients are under investigation for IBD. Tacrolimus has an adverse 
effect profile similar to cyclosporin, and may cause renal insufficiency. 
Mycophenolate mofetil, a purine synthesis inhibitor, has primarily 
gastrointestinal adverse effects. Biological agents targeting specific 
sites in the immunoinf lammatory cascade are now available to treat IBD. 
Infliximab, a chimeric antibody targeting tumour necrosis factor-or has 
been well tolerated in clinical trials and early postmarketing experience. 
Additional trials are needed to assess long term adverse effects. (205 
Refs.) 
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mice. Overt ill-health and viral replication in the spleens of BALB/c mice 
were increased by in vivo treatment with soluble TNF-alpha receptors to 
inhibit the activity of this cytokine, whilst antibodies to IL-12 had a 
similar but more restricted effect C57BL/6 mice were not affected by either 
treatment, suggesting TNF-alpha and IL-12 are not critical for natural 
killer cell-mediated restriction of viral replication in the spleen. 
Soluble TNF-alpha receptors and antibodies to IL-12 also enhanced MCMV 
titres and numbers of viral antigen-positive cells in the livers of BALB/c 
mice and TNF-alpha receptors have similar effects in C57BL/6 livers. In 
contrast, IL-1 receptors improved the health of MCMV-inf ected BALB/c mice 
and reduced viral replication and hepatitis at some time-points. Mechanisms 
which may underlie these changes are discussed. 
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In the present studies we investigated the effect of interf eron-alpha 
(IFN alpha) on the release of the soluble (extracellular) form of the tumor 
necrosis factor p55 receptor (TNFsRp55) , because TNFsRp55 is a natural 
antagonist of tumor necrosis factor (TNF) -induced inflammation and also 
might be part of the antiinflammatory properties of IFN alpha. Plasma 
levels of TNFsRp55 were measured by a specific radioimmunoassay in five 
healthy volunteers and in five patients with chronic hepatitis C treated 
with IFN alpha. Levels showed a significant increase after a single 
injection of 5.0 million U IFN alpha in both healthy and hepatitis patient 
groups. Peak values (3.5 to 4.5 ng/mL) were observed within 12 hours of 
beginning treatment. Thereafter, levels promptly declined, reaching 
baseline values within 24 hours. TNF alpha and C-reactive protein (CRP) 
levels were below the detection limit in the same plasma samples. In 
addition, IFN alpha suppressed significantly interleukin (IL)-l 
alpha-induced TNF alpha protein synthesis by human peripheral blood 
mononuclear cells. These results suggest that the antiinflammatory 
properties of IFN alpha may be, in part, also due to the induction and/or 
release of TNF soluble receptors and the suppression of TNF alpha 
synthesis . 
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BACKGROUND /AIMS : Patients with chronic hepatitis B infection have 
elevated plasma tumor necrosis factor (TNF) alpha levels. Two TNF-alpha 
receptors have been identified, each responsible for distinct TNF-alpha 
activities. The aim of this study was to evaluate the biological function 
of the elevated TNF-alpha in chronic hepatitis B virus infection by 
examining the two TNF signaling pathways in the evolution of hepatitis 
B-related liver injury. METHODS: The hepatic expression of the two TNF 
receptors and the corresponding serum levels of the soluble forms of both 
TNF receptors were determined and correlated with hepatic inflammation and 
virus replication in 98 chronic hepatitis B surface antigen carriers. Forty 
hepatitis B e antigen-positive patients were also studied prospectively, 
while on interferon alfa treatment, to examine the TNF receptor response 
during viral clearance. RESULTS: In chronic hepatitis B virus infection, 
the hepatic expression and serum levels of TNF receptors, in particular 
75-kilodalton TNF receptor subtype (TNF-R p75) , are significantly enhanced 
in association with hepatic inflammation and hepatocytolysis but not with 
hepatitis B virus replication. During interferon alfa treatment, a 
significant increase of soluble TNF-R p75 always precedes the hepatitis B e 
antigen antibody against hepatitis B e antigen seroconversion in responders 
to treatment. CONCLUSIONS: In chronic active hepatitis B infection, there 
is an up-regulation of the TNF receptor system, preferentially the TNF-R 
p75 signaling pathway, which suggests that the TNF- alpha /TNF receptor 
system has an important role in the pathogenesis of liver damage and viral 
clearance . 
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To test the role of immune reactivity in the pathogenesis of hepatitis C, 
serum soluble immune factors were measured in a cohort of 57 patients with 
chronic hepatitis C, and in 20 healthy subjects. Levels of interleukin-1 
beta, granulocyte-macrophage colony-stimulating factor, tumor necrosis 
factor-alpha, and interleukin-6 were detected in some, but not all, HCV 
patients and were in general undetectable in healthy subjects. Patients had 
significantly higher concentrations of neopterin (P = 0.002 6), beta 
2 -microglobulin (P = 0.046), soluble interleukin-2 receptor (P = 0.021), 
and soluble CD8 (P < 0.039), than healthy controls; conversely, 
interf eron-gamma levels were significantly lower (P = 0.023). Significant 



indicates that the association with TNF*2 is interdependent with HLA 
DRB1*0301. This is an indication that there is more than one susceptibility 
allele for type 1 AIH on chromosome 6p21.3. 
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Increased levels of hepatic and serum tumor necrosis factor (TNF) have 
been documented in animal models of alcoholic liver disease and in human 
alcoholic liver disease. This dysregulated TNF metabolism has been 
postulated to play a role in many of the metabolic complications and the 
liver injury of alcoholic liver disease. One potential therapy for 
alcoholic liver disease may be agents that downregulate TNF production or 
block TNF activity. Indeed, agents such as prostaglandins and 
glucocorticoids (both inhibit TNF production) have been used in both human 
liver disease and experimental models of liver injury, and anti-TNF 
antibody has recently been shown to attenuate the hepatotoxicity in an 
animal model of alcoholic-related liver disease. In this study, we 
demonstrate that a simple ex vivo system can be used to initially assess 
potential efficacy of anticytokine agents when administered to humans . Both 
prednisone and a prostaglandin analog were effective in downregulating TNF 
and interleukin-8 production. The liver is normally resistant to TNF 
cytotoxicity. Sensitivity to TNF cytotoxicity is thought to occur when 
there is inadequate production of hepatic protective factors. In this 
study, we showed that, when patients with acute alcoholic hepatitis were 
matched with trauma patients for serum levels of interleukin- 6, they had 
similar depressions in the negative acute phase protein, albumin, but 
markedly different increases in the major acute phase protein, C reactive 
protein. Patients with alcoholic hepatitis had a very blunted response. We 
also showed that inhibiting activation of the redox sensitive transcription 
factor NFkappaB sensitizes to TNF-induced hepatocyte death in vitro. This 
transcription factor is important for the production of both cytokines and 
many acute phase protective factors . Several hepatic protective factors are 
induced by TNF. One possible mechanism for liver injury in alcoholic 
hepatitis may be inadequate generation of hepatic protective factors. Our 
future understanding of mechanisms of alcoholic liver disease will involve 
understanding the balance between noxious and protective factors in the 
liver, and this should lead to rational therapy for this disease process. 
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mesalazine is absorbed. Rapid acetylation in the intestinal wall and liver 
(tl/2beta 0.5 to 2 hours) and transport probably by P-glycoprotein affect 
mucosal concentrations of mesalazine, which apparently determine clinical 
response. Any clinical condition influencing the release and topical 
availability of mesalazine might modify its therapeutic potential. 
Metronidazole has high (approximately 90%) oral bioavailability, with 
hepatic elimination characterised by a tl/2beta of 6 to 10 hours and a 
total clearance of about 4 L/h/kg. Ciprofloxacin is largely excreted 
unchanged both renally (about 45% of dose) and extrarenally (25%), with a 
relatively short tl/2beta (3.5 to 7 hours). Thus, renal function affects 
the systemic availability of ciprofloxacin. Both mercaptopurine and its 
prodrug azathioprine are metabolised to active compounds ( 6-thioguanine 
nucleotides; 6-TGN) by hypoxanthine-guanine phosphoribosyltransf erase and 
to inactive metabolites by the polymorphically expressed thiopurine 
S-methyltransf erase (TPMT) and xanthine oxidase. Patients with low TPMT 
activity have a higher risk of developing haemopoietic toxicity. Both 
mercaptopurine and azathioprine have a short tl/2beta (1 to 2 hours) , but 
the tl/2beta of 6-TGN ranges from 3 to 13 days. Therapeutic response seems 
to be related to 6-TGN concentration. Almost complete bioavailability has 
been observed after intramuscular and subcutaneous administration of 
methotrexate, which is predominantly (85%) excreted as unchanged drug with 
a tl/2beta of up to 50 hours. Thus, renal function is the major determinant 
for disposition of methotrexate. Cyclosporin is slowly and incompletely 
absorbed. It is extensively metabolised by CYP3A4/5 in the liver and 
intestine (median tl/2beta and clearance 7.9 hours and 0.4 6 L/h/kg, 
respectively) , and inhibitors and inducers of CYP3A4 can modify response 
and toxicity. Infliximab is predominantly distributed to the vascular 
compartment and eliminated with a tl/2beta between 10 and 14 days. No 
accumulation was observed when it was administered at intervals of 4 or 8 
weeks. Methotrexate may reduce the clearance of infliximab from serum. 
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Treatment of Crohn's disease with infliximab is an important drug therapy 
for patients with refractory and fistulating disease. There are concerns 



